. Number of biological repeats of calibration curves were as follows: mannose: 6; fructose: 6; glucose: 6; maltose: 1; lactose: 1; glycerol: 2.
Fig. S1
: ArcA overexpression system. The overexpression system consists of the pZA31 plasmid 3 carrying the arcA gene driven by the Ptet promoter and a chromosomal Ptet promoter driving TetR expression. The system can be induced via the addition of chlortetracycline, which releases autorepression by TetR. The Ptet/TetR system constitutes a tight and linearly inducible system, as characterized previously 6 .
Fig. S2
: Control construct and non-glycolytic carbons. a, We overexpress a random protein fragment instead of ArcA from an otherwise identical expression system (Fig. S1 ) as a control. The control construct does not exhibit the growth enhancing effect of ArcA overexpression. b, ArcA overexpression on non-glycolytic carbon sources. In contrast to glycolytic carbons, ArcA overexpression is highly detrimental for growth on these carbon sources. ArcA overexpression results in faster growth rates (Fig. 1) in combination with acetate excretion (Fig. 2a & Fig. S3 ). This result also demonstrates that carbon uptake rate increases with ArcA overexpression, because inoculated from the same initial OD 600 total carbon runs out at a lower culture density OD sat and the culture reaches OD sat more quickly (higher growth rate) with intermediate ArcA overexpression (uptake rate is roughly given by growth rate*total carbon/OD sat ). Error bars from repeats are included for all induction levels on mannose. We performed controlled ArcA overexpression in a BW25113 background to exclude strain specific effects. a, Maximum relative growth rate improvement in the BW25113 strain from titrated ArcA overexpression on different glycolytic carbon sources as a function of growth rate without ArcA overexpression. Growth rates on 'slow' glycolytic carbon sources could be significantly improved by ArcA overexpression, similar to the effect of ArcA overexpression in NCM3722 (Fig. 1b, main text) . b, Acetate excretion rates of BW25113 on glucose, glycerol, fructose and mannose minimal medium with ArcA overexpression. Acetate excretion rate increases with increasing ArcA induction similar to the result in NCM3722 (Fig. 2a, main text) . Growth rates on mannose minimal medium for wildtype NCM3722, ArcA overexpression, cra knockout and the combination of ArcA overexpression and cra knockout. The growth rate improvements resulting from ArcA overexpression and cra knockout are comparable. Their effects are additive, as the combination of ArcA overexpression and cra knockout results in even faster growth. We note that the slower growth rates in these experiments results from the fact that they were carried out in mannose minimal medium in a higher range of culture OD 600 , where mannose exhibits a slower characteristic growth rate. 
